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Introduction

The QOctodon dequs is a common rodenrt of central Chile. Like
many of the South American rodents, it is a hystriccmorph

(Meunier and Fischer, 1985). 'The degu has shown some potential
as a research subject in medical laboratories in the United
States (rulk, 1976). Also, it is mecderately tolerant of heat

stress. Thus, the degu may vprove to be a new animal model that
could be used in future studies of hearing loss, especially under
field conditions. The current animal model for hearing loss
studies at the U.S. Army Aeromedical Research Laboratory (USAARL)
is the chinchilla. Since both the degu and the chinchilla are
hystricomorph rodents, it is hoped that many similarities exist,
especially in their audiograms. Here at USAARL, we have observed
the dequ tc be a more prolific breeder than the chinchilla.

To accomplish aulifory reossarch, monauralizations and
electrode implants are necessary. These techniques require a
safe and satisfactory regimen of anesthesia. A search of the
literature revealed the degu may be difficult to anesthetize
{Letelier, Del Villar, and Sanchez, 1985; Letelier, Canchez, and
Del Villar, 1984; Paeile et al., 1984).

Isoflurane (ForaneR) has been shown to be a safe and
e2ffective anesthetic agent for chinchillas (Hargett and Record,
1989). The rapid induction of and rapid recovery from inhalation
anesthesia, when compared with injectables used for surgical
anesthesia in chinchillas, have been established (Hargett et al.,
1988). Experience at USAARL has shown that 20 to 2% minutes of
surgical anesthesia is sufficient feor most procedures. For this
reason, we have used inhalation anesthesia ror most surgical
procedures.

Isoflurane, a nonflammable liquid, is a new inhalation
general anesthetic. Induction of and recovery from isoflurane
are rapid. The level of anesthesia may be changed rapidly with
isoflurane. Nitrous oxide reduces the inspiratory concentration
of isoflurane required to reach a dcsired level of anesthesia and
may reduce the arterial hypotension seen with isoflurane alone.
Surgical levels of anesthesia may be sustained with a 1.0 - 2.5
percent concentration when nitrous oxide is used concomitantly.
An additional 0.5 - 1.0 percent may be required when isoflurane
is given using oxygen alone (Anaguest, 1987).

The present study was undertaken to evaluate the success of
isoflurane in inducing surgical anesthesia in the degu. The
inhalation anesthesia was delivered by mask using a
nonrebreathing system.
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Methods and materials

This study used 10 healthy 1~ to 2- year old adult male and
female degus, weighing from 192 grams to 298 grams, with a mean
weight of 210 grams. These degus were from the USAARL issue
colony and were housed in pairs in clear plastic cages with wire
tops, approximately 43 X 23 X 21 cm (Figure 1). Bedding
material lining these cages was ground corn cobs roughly 6 cm
deep. They were provided with a commercial rodent raticn* and
water ad libitum,

The degus were not deprived of food or water before the
experiment and were returned to their cages upon being able to
stand unaided. Animals were assigned randomly to each of four
conditions. Surgical depth was defined as the loss of righting
reflex followed by the loss of toepinch reflex and was
corroborated by subjectively evaluating the subject's general
appearance and vital signs. The following data were gathered on
each subject: Respiration rates, time to loss of righting reflex,
time to loss of toepinch reflex, time from removing the
anesthetic to return of toepinch reflex, and time from removing

* See Appendix A

Figure 1. Degus shown in typical laboratory housing cage, with
the top removed for better viewing.




the anesthetic to standing unaided. The time at surgical depth
was limited to 20 minutes. This is neither a minimum nor
maximum for the techniques tested, but merely a convenient
benchmark. All times were taken with a stopwatch and rounded to
the nearest 5 seconds.

Each degu was anesthetized using a nonrebreathing system
employing a face mask. The degus were placed on a padded
surface, and their heads were inserted into the mask (Figure 2).
They were physically restrained until they lost their righting
reflex. A setting of 5 percent isoflurane, with a flow rate of 2
liters per minute of nitrous oxide and 1 liter per minute of
oxygen, was used for induction. When the toepinch reflex was no
longer present, the degu was removed from the mask, its eyes were
lubricated with Lubrifair® to prevent corneal drying, and it then
was returned tc the mask. The loss of toepinch reflex was taken
to be the beginning of surgical anesthesia.

Each degu was maintained at surgical depth by using a 1.0,
1.5, 2.0, or 3.0 percent isoflurane setting, with a flow rate of
1.5 liters per minute of both nitrous oxide and oxygen (Figqure
3). At the end of 20 minutes, the isoflurane and nitrous oxide
were turned off (no flow) and the oxygen flow was maintained at 3
liters per minute. This allowed the degu to return to
consciousness rapidly, without complications induced by nitrous
oxide (Soma, 1971).




Figure 2. A degu being held in the mask at the time of 1nduction
of anesthesia.

Figure 3. A degu being maintained at surgical anesthesia.
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Results and discussion

All 10 degus were masked and induced in the same manner.
After loss of toepinch reflex, each subject was maintained at the
respective isoflurane flow rate for 20 minutes. Subject 1020 was
maintained at 1.0 percent isoflurane which resulted in a return
of the toepinch reflex, but not tie righting reflex, during the
20 minutes of anesthetic flow. Time to standing unaided for this
subject was the fastest for any degu in this study. See Table 1
for complete summary of results.

Table 1.
Isoflurane anesthesia by rates of flow

Subject Dose (1) (2) (3) (4)
1048 2.0% 0:30 0:60 1:20 6:20
480 2.0% 0:30 0:45 1:30 4:00
493 2.0% 0:30 0:45 1:15 6:30
1034 2.0% 0:30 0:45 1:45 4:35
D-4 2.0% 0:30 0:45 1:15 3:30
D-2 2.0% 0:30 0:45 1:15 4:35
Mean 0:30 0:47.5 1:25 1:57
1032 1.5% 0:40 0:40 1:30 6:25
1014 1.5% 0:40 1:00 NA 7:00
1020 1.0% 0:35 1:05 NA 2:45
483 3.0% 0:30 0:30 2:15 6:50

(1) Time to loss of righting reflex

(2) Time to loss of toepinch reflex

(3) Time to return of toepinch reflex

(4) Time to standing unaidcd

NA = Toepinch returned during time subject was on isorlurane

Subjects 1014 and 1032 were maintained at 1.5 percent
isoflurane. Toepinch reflex returned during the 20 minutes on
subject 1014, but not on 1032. Both subjects were able to stand
unaided between 6 and 7 minutes.

Six subjects were maintained at 2.0 percent isoflurane.
These degus had an average induction time of 30 seconds. Consult
Table 1 for details. Avcirzge time to loss of toepinch reflex was
47.5 seconds. Average time to return of righting reriex was 1
minute and 25 seconds. Average time to standing unaided was 4
minutes and 57 seconds.




References

Anaquest. 1957. Forane' (isoflurane, USP), liquid for in-
halation. Madison, Wisconsin: Anaquest.

Fulk, G. W. 1976. Notes on the activity, reproduction, and
social ' :navior of Octodon dequs. Journal of mammologqgy.
57: 4~ -505.

Hargett, C. E., Jr., Lomba Gautier, I. M., Carrier, M., Jr.,
Landon, C. S., McConnell, I. W., and Patterson, J. H., Jr.
1988. Comparison of three anesthetics for chinchilla. Fort
Rucker, AL: U.S. Army Aercomedical Research Laboratory.
USAARL Report No. 88-4.

Hargett, C. E., Jr., and Record, J. W. Inhalatjon anesthesia in
the chinchilla. 1989. Fort Rucker, AL: U.S. Army Aero-
medical Research Laboratory. USAARL Report No. 89-3.

Letelier, M. E., Del Villar, E., and Sanchez, E. 1985. Drug
tolerance and detoxicating enzymes in Octodon degqus and
Wistar rats: a comparative study. Comparative biochemistry
and physiology. 80: 195-198.

Letelier, M. E., Sanchez, E., and Del Villar, E. 1984. Enhanced
metabolism of morphine i1n Octodon degus compared to Wistar
rats. General pharmacology. 15: 403-406.

Meunier, G., and Fischer R. 1985. Sex differences in ambulation
and defecation in the degu (Octodon degus). Personality and
individual differences. 6: 107-109.

Paeile, C., Contreras, S., Miranda, H., Villanueva, L., and
Bustos, E. 1984. Natural resistance to the effects of
morphine in Octodon degqus a South American rodent. Research
communications in substances of abuse. 5: 11-22.

Soma, L. R. 1971. Systems and techniques for inhalation

anesthesia. In The textbook of veterinary anesthesia.
Soma, L. R. (ed.) Baltimore, MD: Williams and Wilkins
Company.

g




Initial distribution

Commander

U.S. Army Natick Research
and Development Center

ATT™N: Documents Librarian

Natick, MA 01760

Naval Submarine Medical
Research Laboratory

Medical Library, Naval Sub Base

Box 900

Groton, CT 06340

Commander/Director

U.S. Aruny Combat Surveillance
& Target Acquisition Lab

ATTN: DELCS-D

Fort Monmouth, NJ 07703-5304

Commander

10th Medical Laboratory

ATTN: Audiologist

APO NEW YORK 09180

Commander

Naval Air Development Center
Biophysics Lab
ATTN: G. Kydd
Code 60B1
Warminster, PA 18974

Naval Air Development Center
Technical Information Division
Technical Support Detachment
Warminzter, PA 18974

Commanding Officer
Naval Medical Research

and Development Command
National Naval Medical Canter
Bethesda, MD 20014

Under Secretary of Defense

for Research and Engineering
ATTN: Military Assistant

for Medical and Life Sciences
Washington, DC 20301

11

Commander

U.S. Army Research Institute
of Environmental Medicine

Natick, MA 017¢0

U.S. Army Avionics Research
and Development Activity
ATTN: SAVAA-P-TP

Fort Monmouth, NJ 07703-5401

U.S. Army Research and Development
Support Activity

Fort Monmouth, NJ 07703

Chief, Benet Weapons Laboratory
LCWSL, USA ARRADCOM
ATTN: DRDAR-LCB-TL
Watervliet Arsenal, NY 12189
Commander

Man-Machine Integration System
Code 602

Naval Air Development Center
Warminster, PA 18974

Commander

Naval Air Development Center
ATTN: Code 6021 (Mr. Brindle)
Warminster, PA 18974

Commanding Officer

Harry G. Armstrong Aerospace
Medical Research Laboratory

Wright-Patterson
Air Force Base, OH 45433

Director

Army Audiology and Speech Center

Walter Reed Army Medical Center

Washington, DC 20307-5001




Director
Walter Reed Army Institute
of Research

Washincton, DC 20307-5100

HQ DA (DASG--PS5P-0)
5109 Leesbury Pike
Falls Church, VA 22041-3258

Naval Research
Laboratory Library
Code 1433
Washington, DC 20375
Hacry Diamond Laboratories
ATTN: Technical Infor-
mation Branch
2800 Powder Mill Road
Adelphi, MD 20783-1197

U.S. Army Materiel Systems
Analysis Agency

ATTN: Reports Prccessing

Aberdeen provinc Ground

MD 21005-5017

U.S. Army Ordrnance Center
and School Library

Building 3071

Aberdeen Proving Ground,

MD 21005-5201

U.S. Army Favironmental Hygiene
Agency

Building E2100

Aberdeen Proving Ground,

MD 21010

Technical Library
Chemical Research

and Development Center
Aberdeen Proving Ground,
MD 21010-5423

12

Conmander
J.53. Army Institute
of Dertal Research
Walter Reed Armvy Medical Center
Washington, DC 20307-530G

Naval Air Systems Command
Technical Air Library 950D
Rm 278, Jeffersor Plaza II
Department of the Navy
Washington, DC 20361

Naval Research Laboratory Library
Shock and Vibration Infor-

mation Center, Code 5804
Washington, NC 20375

Director

U.S. Army Human Engineer-
ing Laboratory

ATTN: Technical Library

Ab~2rdeen Proving Ground,

MD 21005-5001

Commander
U.S. Army Test

and Evaluation Command
ATTN: ANSTE-AD-H
Aberdeen Proving Ground,
MD 210C3- 5055

Cirector
U.S. Army Ballistic
Research Laboratory
ATTN: DRXBR-0)-ST Tech Reports
Aberdeen Proving Ground,
MD 21005-5066

Commander

U.S. Army Medical Research
Institute of Chemical Defense

ATTN: SGRD-UV-AO

Aberdeen Proving Ground,

MD 21010-5425

Commander

U.S. Army iedical Research
and Development Command

ATTN: SGRD-RMS (Ms. Madigan)

Fort Detrick, Frederick,

MD 21701




Commander
U.S. Army Medical Research

Institute of Infectious Diseases

Fort Detrick, Frederick,
MD 21701

Director, Biological
Sciences Division
Office of Naval Research
600 North Quincy Street

Arlington, VA 22217

Commander

U.S. Army Materiel Command
ATTN: AMCDE-XS

5001 Eisenhower Avenue
Alexandria, VA 22333

Commandant

U.S. Army Aviation
Logistics School

ATTN: ATSQ-TDN

Fort Eustis, VA 23604

U.S. Army Training

and Doctrine Command
ATTN: ATCD-ZX
Fort Monroe, VA 23651

Structures Laboratory Library

USARTL-AVSCOM

NASA Langley Research Center

Mail Stop 266
Hampton, VA 23665

Naval Aerospace Medical
Institute Library

Bldg 1953, Code 102

Pensacola, FL 32508

Command Surgeon

U.S. Central Command
MacDill Air Force Base
FL 33608

Air University Library
(AUL/LSE)
Maxwell AFB, AL 36112

13

r--------------------—-—-—f

Commander

U.S. Army Biomedical Research
and Development Laboratory

ATTN: SGRD-UBZ-I

Fort Detrick, Frederick,

MD 21701

Defense Technical
Information Center

Cameron Station

Alexandria, VA 22313

U.S. Army Foreign Science
and Technology Center
ATTN: MTZ
220 7th Street, NE
Charlottesville, VA 22901-5396

Director,

Applied Technology Laboratory
USARTL-AVSCOM

ATTN: Library, Building 401
Fort Eustis, VA 23604

U.S. Army Training

and Doctrine Command
ATTN: Surgeon
Fort Monroe, VA 23651-5000

Aviation Medicine Clinic
TMC #22, SAAF
Fort Bragg, NC 28305

U.S. Air Force Armament
Development and Test Center
Eglin Air Force Base, FL 3254.

U.S. Army Missile Command
Redstone Scientific

Information Center
ATTN: Documents Section
Redstone Arsenal, AL 35898-5241

U.S. Army Research and Technology

Labortories (AVSCOM)
Propulsion Laboratory MS 302-2
NASA Lewis Research Center
Cleveland, OH 44135




Director of Professional Services
AFMSC/GSP
Brooks Air Force Base,

TX 78235

U.S. Army Dugway Proving Ground
Technical Library

3Bldg 5330
Dugway, UT 84022

U.S. Army Yuma Proving Ground
Technical Library

Yuma, AZ 85364

AFFTC Technical Library
6520 TESTG/ENXL

Edwards Air Force Base,
CAL 93523-5000

Commander
Code 3431
Naval Weapons Center
China Lake, CA 93555

Aeromechanics Laboratory
U.S. Army Research
and Technical Labs
Ames Research Center,
M/S 215-1

Moffett Field, CA 94035
Sixth U.S. Army

ATTN: SMA

Presidio of San Francisco,
CA 94129

Commander

U.S. Army Aeromedical Center
Fort Rucker, AL 36362

15

U.S. Air Force School

of Aerospace Medicine
Strughold Aeromedical Library
Documents Section, USAFSAM/TSK-4
Brooks Air Force Base, TX 78235

Dr. Diane Damos

Department of Human Factors
ISSM, USC
Los Angeles, CA 90089-0021
U.S. Army White Sands
Missile Range

Technical Library Division
White Sands Missile Range,
NM 88002

U.S. Army Aviation Engineering
Flight Activity

ATTN: SAVTE-M (Tech Lib)
Stop 217

Edwards Air Force Base,

CA 93523-5000

Ms. Sandra G. Hart

Ames Research Center

MS 239-5

Moffett Field, CA 94035

Commander
Letterman Army Institute
of Research

ATTN: Medical Research Library
Presidio of San Francisco,

CA 94129

Director

Naval Biosciences Laboratory
Naval Supply Center, Bldg 844
Oakland, CA 94625

Commander

U.S. Army Medical Materiel
Development Activity

Fort Detrick, Frederick,

MD 21701-5009




Commander, U.S. Army
Aviation Center

Directorate
of Combat Developnents
Bldg 507
Fort Rucker, AL 36362
Chief
Army Research Institute
Field Unit
Fort Rucker, AL 36362

Commander
U.S. Army Safety Center
Fort Rucker, AL 36362

U.S. Army Aircraft Development
Test Activity

ATTN: STEBG-MP-QA

Cairns AAF

Fort Rucker, AL 36362

Commander

U.S. Army Medical Research
and Development Command

ATTN: SGRD-PLC (COL Sedge)

Fort Detrick, Frederick

MD 21701

16

Directorate
of Training Development

Bldg 502

Fort Rucker, AL 36362

Chief

Human Engineering Laboratory
Field Unit

Fort Rucker, AL 36362

Commander

U.S. Army Aviation Center
and Fort Rucker

ATTN: ATZQ-T-ATL

Fort Rucker, AL 36362

President

U.S. Army Aviation Board

Cairns AAF

Fort Rucker, AL 36362




